Abstract. For the space S of C 3 quintics on the Powell-Sabin 12-split of a triangle, we determine the simplex splines in S and the six symmetric simplex spline bases that reduce to a B-spline basis on each edge, have a positive partition of unity, a (barycentric) Marsden identity, and domain points with an intuitive control net. We provide a quasiinterpolant with approximation order 6 and a Lagrange interpolant at the domain points. The latter can be used to show that each basis is stable in the L∞ norm, which yields an h 2 bound for the distance between the Bézier ordinates and the values of the spline at the corresponding domain points. Finally, for one of these bases we provide C 0 , C 1 , and C 2 conditions on the control points of two splines on adjacent macrotriangles, and a conversion to the Hermite nodal basis.
We first create a large list of potential bases for the space S 3 5 ( ) of C 3 quintics on the 12-split. Using the macro-element from [2] , we then narrow this down to a short list with good properties: Theorem 2. There are precisely six sets B = B a , B b , B c , B d , B e , B f satisfying:
(1) B is a basis of S The collocation matrix
is unisolvent for S 3 5 ( ), i.e., there is a unique Lagrange interpolant at the domain points. Moreover, it was previously shown that there is a unique Hermite interpolant for the space S 3 5 ( ) based on values and derivatives at the corners, midpoints, and quarterpoints [2] . Finally, the Marsden identity yields that
is a quasi-interpolant that reproduces all polynomials up to degree 5 and has approximation order 6. Moreover, using the Lagrange interpolant we show that the six bases are stable in the L ∞ norm with a condition number bounded independently of the geometry. As a consequence we obtain an h 2 bound of the distance between the Bézier ordinates and the values of the spline at the corresponding domain points. Whenever the domain points follow the shape of the macro triangles, we recover the classical Bézier conditions. All conditions are valid for the domain points as well, so that they also hold for the control points. Although conditions for C 3 smoothness can also be derived, one of these involves only (β 1 , β 2 , β 3 ) and the Bézier ordinates on one triangle, showing that this element cannot be used to obtain C 3 smoothness on a general triangulation. One can easily convert between B c and the Hermite nodal basis from [2] . For instance, the nodal function corresponding to the point evaluation at v 1 is which, on a regular hexagon split at its barycenter, has the graph and wireframe
